Spa therapy is frequently used in daily rheumatological practice, but its benefit remains to be evaluated. A prospective randomized controlled study was conducted in 1993 in patients with osteoarthritis of the hip, knee or lumbar spine. Treatment was either spa therapy at Vichy (France) of 3 weeks duration (spa group) or usual therapy (control group). Assessment criteria were pain (visual analogue scale), functional impairment (Lequesne's index for hip or knee disease, Main and Waddell's for lumbar spinal diseases), quality of life index [revised Arthritis Impact Measurement Scale (AIMS2)], and analgesic and/or non-steroidal anti-inflammatory drug (NSAID) consumption. Patients were included by randomization into one of the two arms (spa or control) and assessment criteria were collected before spa therapy or the control period, and 3 and 24 weeks thereafter. A total of 188 patients (lumbar spine 95, knee 64, hip 29) were included in the study (spa group 91, control group 97). Changes in the assessment criteria after a 6 month follow-up period showed improvement in terms of pain, functional impairment and quality of life, with a reduced intake of symptomatic drugs (NSAID and analgesic drugs) in the spa group. This study suggests that spa therapy of 3 weeks duration has a prolonged, beneficial, symptomatic effect in osteoarthritis.
O (OA) is a frequent, heterogeneous illness. Treatment has so far aimed at improving clinical status in the absence of known aetiology and in the absence of any demonstrated chondromodulating drug.
When surgery is not indicated, symptomatic drugs such as analgesic or non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used, sometimes for long-term treatment. Adverse events are not rare, however, and are potentially severe, explaining why some patients try other treatments such as spa therapy in the hope of long-term clinical improvement with a reduced intake of symptomatic drugs.
The use of spring water in therapy is as old as the history of medicine. Since Roman times, there has been a strong tradition of water cures. Traditionally, and especially empirically, the therapeutic value and the indications of thermal spring waters were linked to its composition and mineral concentration, as well as to the temperature of the water. Thus, different spas are recommended for disorders of the gastrointestinal tract, of the respiratory system or for ear-nose-throat, skin, gynaecological or rheumatological disorders. All spas, however, seem to be recommended for rheumatological diseases and sequelae of osteoarticular trauma, whether the water is sulphurous, bicarbonate, sodium chloride, bicarbonate-chloride, or other.
Experiments [1] [2] [3] [4] aiming to demonstrate cutaneous passage of various minerals or their effect on a visceral function are thus not valid to demonstrate a therapeutic effect in rheumatic disorders. Only clinical evaluation can serve as a basis for such evaluation.
Many studies [5] [6] [7] [8] [9] [10] have tried to assess the therapeutic value of water cures in rheumatism. Their effect on habits of medical prescription is poor, however, for a number of reasons. Among these are the high variations in the tradition of water cures among countries (stronger in France, Germany, Italy and Eastern Europe than in the USA), the lack of or perfunctory teaching of balneotherapy in medical schools, confusion between experimental studies and the pragmatic demands of patients, as well as certain promotional and economic aspects. In fact, it appears that the poor scientific basis of most clinical evaluations is mainly at fault.
Most studies are retrospective and include much methodological bias that makes them uninterpretable. Only two randomized, controlled studies similar to clinical trials used in testing drugs are of note: one, a study on the therapeutic value of the water of the Dead Sea in rheumatoid polyarthritis and arthrosis, showed the short-and mid-term superiority of treatment with this seawater over tap water [11] ; the second, evaluated at Bains les Bains on chronic low back pain, showed a greater effectiveness of spa treatment than of lack of treatment in a control group, with both a short-term effect and residual effects 9 months after treatment [12] .
It appeared necessary to evaluate further spa therapy, which is frequently used in daily rheumatological practice. The aim of this study was to assess the carry-over symptomatic effect of spa therapy in OA patients.
PATIENTS AND METHODS

Patients
Patients with knee or hip OA (American College of Rheumatology criteria) [13, 14] , or lumbar spine OA (defined on X-ray by disc space narrowing and at least Submitted 17 January 1996; revised version accepted 6 June 1996.
= 1997 British Society for Rheumatology 77 one level of osteophyte or osteosclerosis) of both sexes were included in the study if they satisfied the following criteria: (1) pain for at least 1 month during the last 6 months; (2) no concurrent chronic disease including cardiovascular disease; (3) no spa therapy during the last 6 months; (4) written informed consent.
Study design
This study was a prospective, multicentre, randomized, controlled trial of 27 weeks duration. It was approved by the Ethical Review Board of Cochin Hospital.
Randomization and study treatments
After confirming that patients fulfilled the screening criteria defined above and after written informed consent, they were randomly allocated to the treatment or control group using a block randomization procedure and assigned to receive spa or control therapy. Spa therapy was defined as a 21 day period including journey, rest, balneotherapy, spring water and medical attention in the spa resort of Vichy (without distinguishing each potential effect). Control therapy was defined as a 21 day period during which patients maintained their routine life and out-patient care, including physical therapies if considered necessary by the physician. The investigating physician was aware of whether the patients had or had not attended Vichy.
Clinical assessments
NSAID and analgesic intake (main criteria) were noted during the whole 24-week period following each treatment (spa or control periods). Each patient noted his weekly intake of symptomatic drugs on a questionnaire, which was recorded each month by a co-ordinating centre assuring regular control, independent of investigators and spa staff, and blind to treatment. Analgesic consumption score was calculated by the sum of tablet and capsule intake in each group. NSAID consumption score was the sum of scores in each group using an equivalence score table [15] (example: 10 = 150 mg diclofenac = 20 mg piroxicam = 200 mg ketoprofen = 1100 mg sodiate naproxen). During the 6 months of the study, patients were asked to maintain their symptomatic drug intake at the lowest dose permitted by their clinical condition. These recommendations were made by all rheumatologists participating in the study at each visit but also, in the spa group, by the medical staff of the spa resort who might also propose to the patients that they stop their symptomatic treatment during the spa period.
Other clinical assessments were made by a single physician, independent of the spa medical staff, at entry and after 3 and 24 weeks. They included: (1) pain intensity on a visual analogue scale of 100 mm (VAS); (2) functional impairment using investigator-administered score indexes [Main and Waddell disability index [16] for lumbar spine OA (scores ranging from 0 to 9), Lequesne's knee functional index or Lequesne's hip functional index [17] (scores ranging from 0 to 24)]; (3) quality of life recorded on the revised Arthritis Impact Measurement Scale (AIMS 2 ) [18] which is a selfquestionnaire assessing disease impact, including 55 questions. These questions can be grouped into 12 different scales, each of them ranged from 0 to 10. The total AIMS 2 score was the mean of the values obtained in the 12 different scales (range 0-10). Moreover, these 12 different scales can be further grouped into 5 different domains including physical activity (28 questions), pain (five questions), social and family occupations (nine questions), work (four questions) and psychological status (nine questions); (4) mobility by fingers-to-floor distance in lumbar spine OA, buttock-to-heel distance in knee OA and intermalleolar distance in hip OA.
Statistical analysis
One-way analysis of variance for continuous variables and x 2 for categorical variables were used to compare baseline characteristics and the main criteria; changes from baseline of the clinical variables and the weekly NSAID and analgesic intakes between treatment groups were analysed by analysis of variance of repeated measurements, with a 0.05 a risk (two-tailed test). Moreover, the changes in all the variables during the study (final vs baseline visit values) have been completed in each group (within-group comparison) by using the paired Student's t-test. Analyses were performed using a Delta Soft P.C.S.M. statistic computer.
RESULTS
Patients and study course
Out of the 233 patients screened in the Paris area, 45 refused to take part in the study after randomization (29 in the spa group and 16 in the control group); reasons were withdrawal of consent (12 and five, respectively), refusal of the randomized treatment (eight and nine) and other (nine and two).
One hundred and eighty-eight patients satisfied the eligibility criteria and were included in the study, 91 in the spa group and 97 in the control group. Four patients refused to complete the 24 week follow-up period (2%) (one in the spa group, three in the control group). Patients suffered from lumbar spine OA (n = 95, spa group 46, control group 49), knee OA (n = 64, spa group 32, control group 32) or hip OA (n = 29, spa group 13, control group 16). Only 50 of the 188 patients had received spa therapy before their entry into the study (31% in the spa group, 23% in the control group). No statistically significant difference in demographic or clinical variables, including the weekly NSAID and analgesic intakes, was noted between groups at baseline (Table I) .
Response to treatment
Response to treatment was analysed for all patients who entered the trial (intent to treat analysis).
The total intake of symptomatic drugs during the 24 week follow-up period was lower in the spa group than in the control group, in terms of NSAID consumption §Finger-floor distance for lumbar spine osteoarthritis, buttock-toheel distance for knee osteoarthritis, intermalleolar distance for hip osteoarthritis. Figure 1 shows the weekly consumption over time at entry and during the 6 month follow-up period, which was statistically lower after spa therapy during 5 months for NSAID and during the first 3 months for analgesics. Table II shows the mean changes over time in the variables during the study.
The repeated measure analysis of the weekly symptomatic intake at baseline, week 4 and 24 weeks showed a statistically lower use in the spa group (P = 0.024 and P = 0.004 for NSAID and analgesics, respectively).
The same analysis also showed a statistically significant improvement in the spa therapy group for pain and quality of life after 4 weeks (i.e. just after spa therapy), and more interestingly also after the 24 week follow-up period, without any change in the control group (confirmed by the intra-group analysis which showed no difference between entry and after the 24 week follow-up period in the control group). Outcome measure analysis of each domain of the AIMS 2 after 24 weeks showed that improvement was observed only in the physical activity and pain domains (−0.5 2 0.9 vs 0.0 2 1.1, P = 0.005 and −0.9 2 2.3 vs 0.0 2 2.0, P = −0.006, respectively in the spa group and the control group). Possible interaction between treatment and osteoarthritis subgroups, evaluated by analysis of variance, did not indicate a statistically significant interaction. Thus, analyses were also performed separately for each osteoarthritis subgroup (Table III) .
These analyses showed an improvement after spa therapy in each subgroup, which reached statistical significance only in the lumbar spine (n = 95) and knee (n = 64) OA subgroups.
DISCUSSION
This controlled study suggests that a 3 week therapy programme in a spa resort has a beneficial carry-over symptomatic effect on OA. These results are in accordance with those of studies previously reported in the literature and, in particular, with one evaluating patients suffering from low back pain [12] .
In our study, the difference in clinical variables between groups is explained by an improvement in the spa group, while no change or deterioration was noted in the control group after 24 weeks. The fact that analysis performed for each OA subgroup separately reached statistical significance only in the lumbar spine and knee OA subgroups suggests that beneficial effects of spa therapy are moderate and necessitate a large sample size to be demonstrated. During the study, all patients were asked to take their symptomatic drug at the lowest dose permitted by their clinical condition. However, there was an imbalance between the two groups since, in the spa group, the medical staff of the spa resort could strongly suggest to the patients that they decrease or even stop their symptomatic drug intake. This difference could introduce a bias in the study results. However, this decrease in symptomatic drug intake occurred concurrently with an improvement in the clinical condition of the patients. Therefore, one can also argue that the decrease in symptomatic drug intake was related to improvement in the clinical status of the patients rather than to the recommendations of physicians.
The inevitably more frequent contact of the spa patients with spa staff could also introduce a bias since such contact could well result in additional explanations and education. Therefore, such attention by spa medical staff could be considered as an individual component of the spa therapy which could contribute to improvement.
Since this therapeutic objective seems less linked to the chemical composition of the water than to various procedures of hydrotherapy and kinebalneotherapy using spa water (full immersion or local bathing, various types of showers, underwater massage, application of hot mud, etc.), it appeared useless and even illusory to base the evaluation on the composition of the spa water. Several factors are, in fact, likely to play a role in the therapeutic benefit: kinebalneotherapy, the sedative effect of heat, the role of rest in a clinical environment, the role of medical care, etc. It therefore appeared more pertinent to evaluate the factor 'spa treatment' rather than the factor 'spa water', as well as to assess not only its immediate effect, but also its carry-over effect after 24 weeks when the patients had returned to routine life. It is, in fact, likely that 3 weeks of rest in a medical environment would lead to clinical improvement in chronic disorders, where the effect of rest is often favourable in the short term.
Another question concerns the relevance of these results in the absence of a double-blind design. The use of a randomized controlled design and an assessment performed independently of the spa staff contributes objectivity to the assessment of a potential benefit of the study therapy.
Using this methodology, a statistically significant difference in favour of spa therapy was observed not only in the consumption of symptomatic drugs, but also in the clinical parameters evaluating both pain and quality of life. These results were observed immediately after spa therapy, but a carry-over effect was also observed since differences in clinical parameters between the two study groups remained statistically significant during the 6 months of the study. However, a detailed analysis of the weekly consumption of symptomatic drugs suggests that the treatment effect begins to taper off as of the third month. Evaluating spa therapy is certainly more difficult than for a drug, but this study has shown it to be possible. Thus, it is necessary to evaluate spa therapy further, in particular in the field of rheumatology and osteoarticular sequelae, which constititute the majority of prescriptions. Further studies are required to confirm these results and to assess the biological effect of hot mineral water, in combination or not with physical therapy, on clinical status.
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